SAFETY INSTRUCTIONS 


SAFETY PRECAUTIONS 

WARNING: The chassis of this receiver has a floating ground 
with the potential of one half the AC line voltage in respect to 
earth ground. Service should not be attempted by anyone 
not familiar with the precautions necessary when working on 
this type of equipment. 


The following precautions must be observed: 


1. An isolation transformer should be connected in the 
power line between the receiver and the AC line before 
any service is performed on the receiver. 


2. Comply with all cautions and safety-related notes pro- 
vided on the side of the cabinet, inside the cabinet, on the 
chassis, and the picture tube. 


3. When repiacing a chassis in the cabinet, always be cer- 
tain that all the protective devices are installed properly, 
such as control knobs, adjustment covers, shields and 
barriers. 


DO NOT OPERATE THIS TELEVISION RECEIVER IF THE 
PROTECTIVE SHIELD IS NOT IN POSITION AND 
PROPERLY SECURED. 


4. Before replacing the back cover of the set, thoroughly 

inspect the inside of the cabinet to see that no stray parts 
or tools have been left inside. 
Before returning any television to the customer, the ser- 
vice technician must perform the following safety checks 
to be sure that the unit is completely safe to operate with- 
out danger of electrical shock. 


ANTENNA COLD CHECK 

Remove AC plug from the 120VAC outlet and place a jumper 
across the two blades. Connect one lead of an ohmmeter to 
the jumpered AC plug, and touch the other lead to each 
exposed antenna terminal (UHF and VHF combination 
antenna terminal). The resistance must measure between 
1M ohm and 5.2M ohm. Any resistance value below or above 
this range indicates an abnormality which requires corrective 
action. 


LEAKAGE CURRENT CHECK 

Plug the AC line cord directly into a 120 VAC outlet. (Do not 
use an isolation transformer for this check.) Use an AC 
voltmeter, that has 5000 ohms per volt or more sensitivity. 
Connect a 1500 ohm 10 watt resistor, paralleled by a 
0.15 u F 150 VAC capacitor, between a known good earth 
ground (water pipe, conduit, etc.) and ail exposed metal 
parts of the cabinet (antennas, handle bracket, metal 
cabinet, screw heads, metal overlays, control shafts, etc.). 
Measure the AC voltage across the 1500 ohm resistor. 

The AC voltage should not exceed 750 mV. A reading 
exceeding 750 mV indicates that a dangerous potential 
exists. The fault must be located and corrected. Repeat the 
above test with the receiver power plug reversed. 


NEVER RETURN A RECEIVER TO THE CUSTOMER WITH- 
OUT TAKING THE NECESSARY CORRECTIVE ACTION. 


READING SHOULD NOT EXCEED 750 mV 
AC VOLT METER 
(5000 ohms per volt or more sensitivity) 
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X-RADIATION PRECAUTION 

The primary source of X-RADIATION in solid-state receiver 
is the picture tube. The picture tube is specially constructed 
to limit X-Ray emission. For continued X-RADIATION protec- 
tion, the replacement tube must be the same type as the 
original (including the suffix letter in the part numbers). 
Excessive high voltage may produce potentially hazardous 
X-RADIATION. To avoid such hazards, the high voltage must 
be maintained within specific limits. Refer to the X-RADI- 
ATION WARNING NOTE on the CHASSIS SCHEMATIC in 
this service manual for specific high voltage limits. If the high 
voltage exceeds specified limits, check the components 
specified on the chassis schematic diagram and take the 
necessary corrective action. Carefully follow the instructions 
for the +B Voltage Check and the High Voltage Check to 
maintain the high voltage within the specified limits. 


HIGH VOLTAGE HOLD- DOWN TEST 

To prevent X-RADIATION from the picture tube due to 
excessive high voltage, a HOLD-DOWN circuit is provided in 
the high voltage circuit. Every time the receiver is serviced, 
the high voltage HOLD-DOWN circuit must be tested for 
proper operation. Refer to the "HIGH VOLTAGE HOLD- 
DOWN TEST” in service adjustments. 


PRODUCT SAFETY NOTICE 

When replacing components in a receiver, always keep in 
mind the necessary product safety precautions. Pay special 
attention to the replacement of components marked with a 
star (x ) in the parts fist and in the schematic diagram. To 
ensure safe product operation, it is necessary to replace 
those components with the exact same PARTS. 


Good earth ground 


SERVICE ADJUSTMENTS 


ANTENNA CONNECTION 

This receiver is designed for UHF/VHF reception. A 75 ohm 
terminal is provided for UHF and VHF receptions. 

When connecting the CATV antenna system, connect the 
750hm coaxial cable directly to 75 ohm terminal. For 300 
ohm UHF/VHF antenna, use the Adapter supplied with the 
TV set. 


CIRCUIT PROTECTION 
Fuse F001(4A) is included in the AC line. This fuse must be 
replaced with the proper fuse. (See Parts List.) 


CAUTION 


FOR CONTINUED PROTECTION AGAINST 
A RISK OF FIRE, REPLACE ONLY WITH 
THE SAME TYPE 4A, 125V FUSE. 


a 


4A 125V 


+B VOLTAGE CHECK 

Connect voltmeter + lead to terminal "TJ1 135V” and - lead 
to ground (TE7). Connect receiver to AC 120V line. Tune 
receiver to an active channel. Set the PICTURE ADJUST 
mode to “AUTO”, 

Voltage must measure between +133.0V and +136.1V. If the 
voltage is out of this range, the power circuit must be 
checked. No +B adjustment is provided on this chassis. 


RF-AGC ADJUSTMENT 

1. Tune receiver to strongest VHF station in your area. 

2. Set contrast and brightness controls for maximum. 

3. Turn RF-AGC Control (VR101) in the direction which 
causes snow to appear, then in the opposite direction 
until the snow just disappears. 


VERTICAL SIZE ADJUSTMENT 
Tune receiver to an active channel. Adjust Vert. Size Control 
(VR451) for full scan. 


VERTICAL CENTERING ADJUSTMENT 

Tune receiver to an active channel. Check that picture is in 
the center of TV screen. If picture center is too low, replace 
resistor R460 (1.8K ohm, 1/6W) with a 1K ohm, 1/2W 
resistor. If picture center is too high, connect resistor R461 
(2.2K ohm, 1/4W). 


FOCUS ADJUSTMENT 
Adjust Focus Control (T402) for well-defined scanning lines. 


GRAYSCALE ADJUSTMENT 
1. Set Red (VR612) and Blue (VR602) Drive Controls to mid 
position. Set Blue (VR601), Green (VR621) and Red 


(VR611) Bias Controls to minimum (fully counter- 
clockwise). 

2. Set Screen Control (T402) to minimum (fully counter- 
clockwise). 

3. Set Service Switch (SW701) to "SERVICE” position on Pix 
Tube Board. 


4. Advance Screen Control (T402) clockwise to obtain just 
visible one color line. If line does not appear, place this 
control to maximum (fully clockwise). 


5. Advance each Bias Control] to obtain just visible white 
line. 

6. Set Service Switch (SW701) to "NORMAL’ position. 

7. Adjust Red and Blue Drive Controls alternately to produce 
normal black and white picture in highlight areas. 

8. Check for proper grayscale at all brightness levels. 


Note: If Grayscale Adjustment is made after picture tube 
replacement, check Brightness Level Adjustment. 


BRIGHTNESS LEVEL ADJUSTMENT 
Note: High Voltage Check, and AGC and Grayscale Adjust- 
ments must be completed before attempting Bright- 
ness Level Adjustment. 
1. Connect a color bar generator to the antenna terminal. 
2. Switch the generator to the crosshatch pattern. 
3. Connect Voltmeter (high impedance) + lead to terminal 
"TP51” and - lead to terminal ”TP50”. 
4. Set the PICTURE ADJUST mode to “AUTO“. 
5. Adjust Bright Level Control (VR301) for 580mVdc. 
Check brightness level on every active channel, readjust 
if necessary. 


Note: Do not set to excessive brightness levels, otherwise 
the contrast level is suppressed. 


HIGH VOLTAGE CHECK 
Note: +B (+135V) Voltage Check and Grayscale Adjustment 
must be completed before attempting High Voltage 
Check. 
1. Connect high voltage voltmeter + lead to anode of picture 
tube, and connect - lead to ground. 
2. Tune receiver to an active channel and confirm TV is 
operating properly. 
3. Eliminate the beam current by connecting a 1K ohm, 
1/4W resistor across terminals "TP27” and ”TP34”. 
4. Confirm high voltage is within 25.0KV to 27.0KV. If 
reading is not within range, check horizontal circuit. 
No high-voltage adjustment is provided on this chassis. 


HIGH VOLTAGE HOLD- DOWN TEST 

Every time the receiver is serviced, the HIGH VOLTAGE 

HOLD-DOWN circuit must be tested for proper operation by 

following these steps: 

1. Connect receiver to AC 120V line. Tune receiver to an 
active channel. Set PICTURE ADJUST mode to “AUTO". 

2. Check that the voltage measured between "TP7” and 
”TE7” (ground side) is within 16.5V to 21V. 
If the voltage is out of this range, the hold-down circuit 
must be checked. 

3. Connect DC Voltage supply (+23V) to "TP7” through a 
100 ohm, 1/4W resistor and "TE7”. 
The receiver should shutdown, losing raster and sound. 
Then the receiver should turn off automatically. This 
reaction indicates that the hold-down circuit is functioning 
properly. If the receiver does not shutdown, a malfunction 
is indicated and its cause must be found and corrected. 

4. To obtain a picture again, remove the DC supply and wait 
a short time. Now turn on the receiver. 


AFT FIELD ADJUSTMENT 
1. 
2. 


. Turn AFT Centering Coil (T102) on Main Board fully 


Disconnect the AC power cord. (120V AC fine) 1. 
Connect voltmeter + lead to "TP113” on Main Board and 

- lead to Main Board ground. Ground ”TP113” with a short 2. 
jumper lead. 3. 


. Connect the AC power cord again, and then press the 


"POWER? key to turn on the receiver. 

Tune TV set to a good-quality active color channel, using 

keys 0 ~ 9 on the remote control transmitter. 

Wait a few seconds until properly tuned, and then remove 1. 

the short lead from terminal "TP113”. 2. 
3. 

clockwise, and then gradually turn the coil counter- 4. 

clockwise until voltage is at the maximum level 

(approximately 3.8V). Continue to turn the coil 

counterclockwise until voltage is at the minimum tevel 

(approximately 1.2V), and then turn the coil clockwise 

until voltage indicates 2.5V. Voltage change in the coil 

adjustment is shown in Figure 1. 

Disconnect voltmeter from chassis. 

Select every active channel with keys 0 ~ 9 and scanning 

keys, and check to be sure the AFT is operating properly. 


3.8V 


COUNTER- 
— CLOCKWISE 
2.5V 


1.2V 


Figure 1. Voltage Change in Coil Adjustment 


REMOTE CONTROL TRANSMITTER SERVICE NOTE 


To repair remote contro! transmitter, check as follows: 


1, 


2. 
3. 


Check battery installation and battery voltage. 

If necessary, replace batteries. 

Connect oscilloscope to Q1 Base” and ground. 

Check the amplitude of the pulse by pressing the remote 
control transmitter keys. 


. If pulse does not appear, replace with a new unit. 


SOUND ADJUSTMENT 


Tune receiver to an active channel! and fine tune to obtain 
the best picture. 

Set volume control to middle level. 

Adjust Sound |.F. Transformer (T151) for the best sound 
and minimum noise. 


CAPTION DISPLAY ADJUSTMENT 


Tune the receiver to an active TEXT channel. 

Set the PICTURE ADJUST mode to “AUTO”. 

Set the CAPTION mode to "T1” or "T2”. 

Any CAPTION BOX must not touch the screen edge. 

If the Box position is too far left, change the value of 
capacitor (C542) from 330pF to 390pF. 

If the Box position is too far right, change the value of 
capacitor (C542) from 330pF to 270pF. : 


CAPTION: 


BOX 


P.I.F. ALIGNMENT INSTRUCTIONS 


GENERAL: Shielding around the P.I.F. circuit must be in place. To prevent possible damage to the TV circuit, the TV set 
should be OFF when you connect the alignment equipment to the circuit. 


P.LF. ALIGNMENT 
Connect the test equipment and set the TV controls as follows: Align P.LF. as follows : 


STEP AND MARKERS 


BIAS SUPPLY 
Apply IF AGC +6.0V to TP12, and +13.8V DC supply to TP2. P.I.F. Detection Stage Adjustment : 
SCOPE 41.67MHz, 42.17MHz, 42.67MHz, and 45.75MHz 


markers ON. 


ALIGNMENT PROCEDURES 


Response characteristics should be similar to Figure 3. 
Adjust P.I.F. Detection Trans.(T101) so that the Picture 
Marker point of the P.I.F. detection spectrum is at 
45.75MHz as shown in Figure 3. 


Connect scope VERT INPUT to SCOPE VERT on 
SWEEP/MARKER GENERATOR. 
Connect scope EXTERNAL HORIZ IN to scope HORIZ on 
SWEEP/MARKER GENERATOR. 


SWEEP/MARKER GENERATOR 


Connect SWEEP OUTPUT to TP132 through the matching 
pad as shown in Figure 1. Connect INPUT PROBE to TP16 
through scope input pad as shown in Figure 2. 


TELEVISION 


Ground TP11 with jumper lead. 
Turn on the TV set and tune to an unused channel. 
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1Vp-p 
SWEEP 2200pF SCOPE 18188 hale 42.17MHz Z (100%) 
GENERATOR > (TP132) INPUT ( ) 
OUTPUT 45.75MHz 
100K Q 10K Q 
To ground 41.67MHz 
75Q To ground 
1000pF 
Figure 1. Matching Pad Figure 2. Scope Input Pad Figure 3. P.I.F. Detection Stage 


PURITY AND CONVERGENCE ADJUSTMENTS 


CAUTION: The Convergence and Purity adjustments have been made at the factory. Readjustment should be made only 
after the picture tube or deflection yoke replacement, following the steps below: 


PURITY ADJUSTMENT CONVERGENCE ADJUSTMENT 

1. Demagnetize the picture tube and receiver using an 1. Connect a dot-crosshatch generator to the antenna 
external degaussing coil. Loosen the screw holding the terminal. 

Deflection Yoke and remove the three Rubber Wedges. 2. Adjust the angle between the 4-Pole Magnet Tabs 1 and 

2. Rotate and spread the two Purity Magnet Tabs to center 2, and superimpose the Red and Blue vertical lines in the 
the vertical green belt in the picture screen. The Purity center area of the picture screen. Refer to Figure 3. 
Magnets are also adjusted to obtain vertical centering of 3. Keeping the mutual angle of the 4-Pole Magnet Tabs, 
the raster. rotate them together to superimpose the Blue and Red 

3. Slowly slide the Deflection Yoke forward until a uniform horizontal lines in the center area of the picture screen. 
green screen is obtained. Refer to Figure 3. 

4. Check the purity of the red and blue screens for 4. Adjust the 6-Pole Magnet Tabs 3 ana 4 so that the Green 
uniformity. If part of the picture screen is colored, adjust line superimposed on the Red/Blue lines. This is the same 
the Deflection Yoke position forward or backward slightly. procedure used in Steps 2 and 3. Refer to Figure 4. 

5. Tighten the mounting screw of the Deflection Yoke. 


Adjust Convergence next. 


Red p Adjust tabs angle to superimpose 
{Pole poe ne Maced Red and Blue vertical line. 
Magnet Tabs Magnet Tabs Wedge =  — J S- a epee A 
: Mounting 7 I f ~` Adjust tabs together to superimpose 
z SwE Screw Blue Red and Blue horizontal line. 
Anale Figure 3. Red and Blue Lines Movement 
iyi lii y 
of Tabs Green Adjust tabs angle to superimpose 


Red/Blue and Green vertical line. 


` Adjust tabs together to superimpose 


Purit 
urity Magnet Red/Blue and Green horizontal line. 


Tabs 
Figure 1. Magnet Tabs Figure 2. Deflection Yoke 


SERVICE HINTS 


POWER FAILURE DETECTOR 

This receiver is equipped with a Power Failure Detector function included in the CPU which checks for an abnormal condition in the 
chassis power supplies, including the power supply derived from the horizontal output transformer. 

If, while the power is on, a failure is caused by any of the following which results in a lower voltage supply, the CPU will turn the 
receiver off in 1.5 seconds to prevent unnecessary damage: 

@ Failure within the power supply circuits. 


@ A short circuit in the load side from the supply. 
@ Stoppage of the Horizontal Output Oscillator caused by the X-Radiation protection Hold-Down Circuit. 


If, while the power is off, the power is switched on and any of these failures remains uncorrected, the CPU will shut off the power 
within 3 seconds. 
Check the following if the receiver is turned off by the power failure detector. 


1. Connect a DC Voltmeter to the following TEST POINT. 
TJ5 9V 


2. Press the power key and check for the proper voltage supply. 
3. If the voltage is low, the power failure detector should turn the receiver off within 3 seconds. 
4, Check all circuits listed above. 


MECHANICAL DISASSEMBLIES 


CABINET BACK REMOVAL 
1. Refer to Figure 1, remove 6 screws. 
2. Pull off cabinet back. 


CHASSIS REMOVAL 

1. Remove cabinet back. 

2. Discharge the picture tube anode (2nd anode lead) to the 
dag coating (picture tube grounding lead). 

3. Disconnect Degaussing coil socket (KD), Picture tube 
socket, Deflection yoke connector (KX), Speakers 
connector (KSP), picture tube ground leads and 2nd 
anode lead. 

4. Remove chassis completely by sliding it straight back. 


Figure 1. Cabinet Back Removal 


PICTURE TUBE REMOVAL 


CAUTION: Do not disturb the deflection yoke or magnet assembly on the picture tube neck. Care must be taken to keep 
these assemblies intact, unless picture tube Is being replaced. 
Discharge the picture tube to the coating before handling the tube. 


Remove chassis, referring to "Chassis Removal” instructions. 

Place cabinet’s front face down on a soft surface. 

Remove the screw on each corner of the picture tube and GENTLY lift the picture tube out of the cabinet. 

install a replacement picture tube in reverse order. Properly install the degaussing coil and picture tube grounding lead on the 
picture tube, referring to Figure 2. 
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Figure 2. Picture Tube Replacement 


REMOTE CONTROL TRANSMITTER 

DISASSEMBLY 

1. Press the battery cover downward and slide it in the 
direction of the arrow to remove it. See Figure 1. 

2. Remove the screw located inside the compartment. 

3.Pulling at the rear of bottom section, push the top section of 
the cabinet. Proceed by pressing in at the sides of top 
section, while pulling the bottom from the top. See Figure 2. 
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COVER 


Figure 1. 


7 PULL 


Figure 2. 


Remote Control Transmitter Disassembly 


